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1 INTRODUCTION

1.1 Background

Dendrobium Mine is an underground mine which commenced construction in January 2002
following approval from the Minister of the then Department of Urban Affairs and Planning on
20 November 2001. Longwall mining commenced at Dendrobium in April 2005. The mine is
owned and operated by Dendrobium Coal Pty Ltd, a wholly owned subsidiary of BHP Billiton.

Dendrobium Mine is operated on a continuous basis, 24 hours a day and 7 days a week.

The mining operations are located immediately adjacent to Mt Kembla, approximately 8km
west of Wollongong, NSW, on the lllawarra escarpment. Mt Kembla village, located within

500m of the Pit Top site, has close historical links with coal mining.

The Pit Top facilities have been developed on the site previously known as Nebo Colliery.
The Nebo Portal site was relinquished from the ownership and responsibility of Elouera
Colliery in December 2001 to enable Dendrobium Mine to acquire formal responsibility,

ownership and identity of the site.

Dendrobium Mine extracts coal from the No. 3 Seam (Wongawilli Seam) of the Southern
Coalfields. Three mining areas make up the approved mine plan for Dendrobium and are

named Areas 1, 2, and 3 respectively.

Dendrobium produces coking coal and is approved to produce up to 5.2 million tonnes per

annum until 31 December 2030.

This Water Management Plan (WMP) addresses water management associated with
operation of the mine and associated infrastructure in accordance with the Dendrobium

Development Consent schedule 4, conditions 13-17.

This document is a module of the Environmental Management System (EMS) document.
This document contains an introduction to the EMS as well as the common aspects across

the Environmental Management Plans.
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1.2 Scope

The scope of this document includes the following Dendrobium sites and facilities:

Dendrobium Pit Top - consists of administration building, workshop, machinery and
equipment storage areas, people and materials access to the underground workings via the
Dendrobium Tunnel, a sedimentation pond and grey water treatment and Oil Water

Separation facility. Plan 2 outlines the key facilities located on the Pit Top site.

Dendrobium Underground Operations  — Dendrobium Mine extracts coal from the No. 3
Seam (Wongawilli Seam) of the Southern Coalfields. Three mining areas make up the
approved mine plan for Dendrobium and are named Areas 1, 2, and 3 respectively. The
underground operations consist of a longwall shearer, development units, coal clearance

conveyor network and associated infrastructure.

Kemira Valley Coal Loading Facility — the KVCLF receives coal from underground via the
Kemira Valley Tunnel. Coal is transported from underground to KVCLF via the coal clearance
system which is comprised of an extensive conveyor network. The coal is then fed into a rill
tower and deposited onto a 150,000 tonne stockpile from which it is loaded into trains via an

enclosed rail-loading chute. Plan 3 outlines the key facilities on the Kemira Valley site.

Ventilation Shaft Number 1 - The No.1 ventilation shaft, located within the Metropolitan
Special Area administered by Sydney Catchment Authority (SCA), operates as a downcast
shaft (i.e. drawing fresh air into the underground workings). The No. 1 vent shaft is on land

owned by Illawarra Coal.

Ventilation Shafts Number 2 and 3 — Also located within the Metropolitan Special Area and
within Mining Lease ML1566. Construction of the No.2 and 3 ventilation shafts was
completed during 2008. The No.2 shaft operates as an additional downcast shaft whilst the

No.3 shaft operates as an upcast shaft.
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2 OBJECTIVES

The objectives of the WMP are to:

- Comply with all regulatory requirements set out in the Dendrobium Development
Consent, Environment Protection Licence 3241 and other legislation with regards to
water management and monitoring;

- Ensure BHP Billiton environmental and other relevant Strategies and Policies are met
and upheld;

- Ensure that the Dendrobium Mine minimise water consumption (both town and recycled
water), and hence operate in a efficient, sustainable way;

- Create an environment where site personnel and contractors are involved in addressing
and encouraged to identify and comply with water minimisation practises through
education and other programs; and

- Create a monitoring, auditing and reporting system to measure performance against the

water management objectives.
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3 RESPONSIBILITIES

It is the responsibility of all employees and contractors to undertake practices to manage and

minimise water usage according to this Management Plan.

The Environment and Community Manager is responsible for coordinating the implementation
of this management plan and for the periodic review of the Plan. The Environment and
Community Manager will also be responsible for ensuring the commitments contained within
this management plan are met. This will include:
i. Overseeing the operation of the surface water monitoring program and the
subsequent collection of monitoring data;
ii. Reviewing data to ensure its integrity;
iii. Analysis and interpretation of data;
iv. Production and dissemination of reports and appropriate summaries of information in
reports; and

V. Ensuring the sediment and erosion controls are maintained to an adequate level.

The Environment and Community Manager, along with the Safety and Training Manager, is
also responsible for coordinating the training of employees and contractors with regards to

water management on site.

Issues associated with the underground water management are managed by the Technical
Services Manager, with some aspects managed in conjunction with the Manager Approvals,

lllawarra Coal.
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4 LEGISLATIVE AND OTHER REQUIREMENTS

4.1 Legislative Requirements

Legislation applicable to water, erosion and sediment control management includes but is not
limited to:

- Protection of the Environment Operations Act 1997 (POEO Act);

- Sydney Water Catchment Management Act 1998;

- Soil Conservation Act 1938;

- Fisheries Management Act 1994; and

- Water Management Act 2000.

4.2 Environment Protection Licence Requirements

Licence 3241 applies to the Dendrobium Mine premises and associated activities, and
contains conditions pertaining to water. The licence contains specific conditions relating to
water management. A copy of the licence can be accessed at the EPA website.

http://www.environment.nsw.gov.au/poeo/details.asp?licence no=3241

4.3 Development Consent Conditions

Schedule 4 of the Development Consent details the specific environmental conditions
(surface facilities) with which Dendrobium must comply. The following conditions apply to this
WMP:

Schedule 4
WATER MANAGEMENT
Discharges
12. The Applicant shall ensure all surface water discharges from the surface facilities:
a. Meet the relevant ANZECC water quality objectives for the protection of aquatic
ecosystems and water quality of existing receiving water; and
b. Comply with the discharge limits (both volume and quality) set for the development in
any EPL.

Water Management Plan
13. The Applicant shall prepare and implement a Water Management Plan for the surface facilities
to the satisfaction of the Director-General. This plan must:
a. Be submitted to the Director-General for approval by 30 April 2009;
b. Be prepared in consultation with DECC, SCA and DWE by suitably qualified expert/s
whose appointment/s have been approved by the Director-General; and
c. Include a:
- Site Water Balance;
- Erosion and Sediment Control Plan;
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- Surface Water Monitoring Program; and

- Surface and Ground Water Response Plan.

Site Water Balance
14. The Site Water Balance must:
a. Include details of:
- Sources and security of water supply;
- Water use on site;
- Water intercepted by mining operations;
- Water Management on site;
- Off-site water transfers and water stored or disposed of underground;
- Reporting procedures; and

b. Describe measures to minimise water use by the development.

Erosion and Sediment Control
15. The Erosion and Sediment Control Plan must:
a. Be consistent with the requirements of the Managing Urban Stormwater: Soils and
Construction Manual (Landcom 2004, or its latest version);
b. Identify activities that could cause soil erosion and generate sediment;
c. Describe measures to minimise soil erosion and the potential for transport of sediment to
downstream water;
d. Describe the location, function, and capacity of erosion and sediment control structures;
and
e. Describe what measures would be implement to monitor and maintain structures over time.

Surface Water Monitoring Program
16. The Surface Water Monitoring Plan must include:
a. Baseline data on surface water flows and quality in streams and other waterbodies that
have been or could be affected by surface facilities;
b. Surface water quality and stream health assessment criteria, including trigger levels for
investigating any potential adverse surface water impacts;
c. A program to monitor the impact of the surface facilities on surface water flows and quality,
stream health and channel stability; and

d. Procedures for reporting the results of this monitoring.

Surface and Ground Water Response Plan
17. The Surface and Ground Water Response Plan must describe what measures and/or
procedures would be implemented to:
a. Respond to any exceedances of the surface water, stream health, and groundwater
assessment criteria; and
b. Mitigate and/or offset any adverse impacts on groundwater dependent ecosystems, aquatic

ecosystems or riparian vegetation.
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4.4 BHP Billiton and Other Policies and Strategies

BHP Billiton operates in accordance with the Health, Safety, Environment and Community
(HSEC) Management Standard (STA.009) which covers all operational aspects and activities
of its business and the Environment Standard (STA.020) which prescribes the mandatory
environmental performance requirements that support the aspiration of zero harm across
BHP Billiton.

The HSEC Management System framework is consistent with internationally recognised
standards. It aims to set benchmarks for the Company’s diverse range of businesses to
develop and implement their own HSEC Management Systems, to provide auditable criteria

for these systems and to provide a basis from which to drive continuous improvement.

The Water Management Plan has been developed consistent with the principles of the HSEC

Management Standard and Environment Standard.

Dendrobium Mine maintains an environmental management system which is certified to
1ISO14001 standard.

This document is valid 24hrs from time printed
'QJ‘ Document ID: DENMPO0065 Version: 1.1 Page 10 of 46

s Publication Date: 22/12/09
hpbilliton



Dendrobium Mine Water

5 ELEMENT 1: SITE WATER BALANCE

The objectives of this element of the Water Management Plan are to:

i. Identify sources of water supply;
il Identify the key areas on site with respect to water usage;
iii. Describe the key water management strategies implemented to ensure effective and
efficient use of water; and
iv. Detail the reporting procedures associated with water usage and associated site

water balance.

This element describes in detail the water balance and associated management strategies
utilised at the following sites:

- Dendrobium Pit Top Site;

- Kemira Valley Site;

- Ventilation Shaft Sites; and

- Underground Operations

5.1 Water Supply

Underground and surface operations at Dendrobium utilise a combination of town water and
recycled mine water. The recycled water component is extracted from adjacent flooded
underground workings whilst the town water component is supplied via the Sydney Water

mains.

Rainwater is captured at Kemira Valley, via the on site sedimentation ponds, for use in either

the dust suppression system or to maintain acceptable water levels in the fire fighting tank.

5.2 Water Uses

The majority of the Dendrobium operations, both surface and underground, utilise recycled
water in the key water use areas (i.e. dust suppression, wash down bay etc) with town water
used only in areas that require high quality ‘potable’ water such as the bathhouse, associated
office amenities and for use in the emulsion process for the longwall hydraulic roof supports.
The key water use areas and their associated source of water, for the surface and

underground operations are shown in Table 1.
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Table 1: Water Use Area at Pit Top, Kemira Valley and underground operations

Aspect Town Water Recycled Water
Pit Top Bathhouse Facilities Portal Road Dust Suppression
Office Amenities Wash Down Bay

General hose down and cleaning

Fire Fighting

Kemira Valley Nil Stockpile dust suppression
General hose down and cleaning
Fire Fighting
Amenities

Underground Operations Longwall Hydraulic System Secondary Support
Development Units
Dust Suppression

Fire Fighting

The average ‘combined’ water usage for the Dendrobium operations is approximately 850
kL/day (based on data from 1 July 2008 to 31 December 2008). Figure 1 shows the

breakdown of this usage between town water and recycled water.

Figure 1: Percentage Water Use — Recycled vs Town Water

Town Water vs Recycled Water Usage

8%

O Recycled Water

B Tow n Water

92%

53 Water Balance

For the purpose of this management plan, the Dendrobium operations water balance is
broken up into four components including:
i. Surface Operations — Pit Top;
il Surface Operations — Kemira Valley;
iii. Surface Operations — Ventilation Shafts; and

iv. Underground Operations
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The water balance for each of the components is discussed in the following paragraphs. Plan
5, located at the end of this management plan, provides the overall site water balance

diagram.

5.3.1 Surface Operations
Pit Top

As described above, the Pit Top facilities use a combination of Sydney Water and recycled

water as shown in Figure 2.

Figure 2: Pit Top Water Balance/Flow Diagram
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! Plant
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Black Water
v l ,
v v Evaporation
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Underground ~3kLiday Workings Cwerflow to American Creek
~ 115kLiday (high rainfall event)

Town water is used in the bathhouse and associated office facilities where potable water is
required. Effluent from the bathhouse and office facilities is broken into a grey water stream
and a black water stream. The grey water is directed to the Pit Top treatment plant whilst the
black water is directed to the Sydney Water sewer system (approximately 25kL/day). The
approximate town water usage on the surface is 45kL/day.

The recycled water component, sourced from the Nebo Workings, is pumped to the surface
and used in the portal road dust suppression system, the wash down bay (located at the rear
of the workshop) and for general hose down purposes. Runoff from the general yard area and
the portal road is directed to the Pit Top sedimentation pond from where it is pumped into the
Pit Top treatment plant for injection into the Nebo workings. Runoff from the washdown bay is
directed to the treatment plant, where it goes through an oil water separation unit prior to

being injected back into the Nebo workings. The site drainage system is described in more
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detail in Section 6 of this report. The recycled water usage for the Pit Top site is
approximately 150kL/day with an estimated 115kL/day reinjected back into the Nebo
Workings.

Kemira Valley

As described above, the Kemira Valley site uses a combination of recycled water (sourced

from the Nebo Workings) and rainfall runoff as shown in Figure 3. The Kemira Valley site is
not connected to Sydney Water mains and hence does not use any town water as part of the
operations.

Figure 3: Kemira Valley Water Balance/Flow Diagram
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The recycled water component, sourced from the Nebo Workings, is pumped to the Kemira
Valley fire tank from where it is used in either dust suppression system, general hose down
areas and for toilet flushing. Runoff from the site is directed to the sediment ponds from
where, under normal circumstances, it is pumped into the fire tank for reuse in the dust
suppression system. Water from the sediment ponds is also periodically dosed and
discharged via the mine dewatering pipeline to ensure adequate freeboard in the ponds is
maintained in accordance with best practice for sediment pond management and EPL
conditions. The site drainage system is described in more detail in Section 6 of this report.
The recycled water usage for the Kemira Valley site is approximately 150 kL/day. Effluent
from the toilets (approx 3 kL/fortnight) is collected and removed from site using a licenced

waste contractor.

Mine water from the Kemira Workings is gravity fed into the break tank located at Kemira

Valley from where it is flows under gravity to Licenced Discharge Point 5 (LDP5) via a 7km
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pipeline. The Dendrobium operations discharges approx 1200kL/day via the discharge point
(based on 2008/09 data). The mine discharge system is described in more detail in Section 7

of this report.

Ventilation Shaft Sites
The No.1 Ventilation Shaft site has been rehabilitated and is considered a clean site. Runoff

is not captured and flows freely to the surrounding landscape.

The No.2 and 3 Ventilation Shaft site has a number of sediment ponds which are currently
utilised to capture the site water runoff as shown in Figure 4, allowing the sediment to drop
out prior to the water being discharged via underflow drainage under normal conditions or
spillways in high rainfall events. There are also two sediment ponds located along the access
track to the No.2 and 3 Ventilation Shaft site however as these are not located on the actual
site they have not been included in the water balance. The No.2 and 3 Ventilation Shaft site
has been revegetated in accordance with the SCA approved Post Construction Rehabilitation
Plan. Mulching and revegetation of the disturbed areas of the No.2 and 3 Ventilation Shaft
site minimised the potential for the export of sediment laden water to the surrounding

landscape.

Figure 4: No.2 and 3 Ventilation Shaft Water Balance/Flow Diagram
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5.3.2 Underground Operations

As described above, the underground operations use a combination of town water and

recycled water as shown in Figure 5.
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Figure 5: Underground Operations Water Balance/Flow Diagram
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Kemira Workings

The underground water balance is a tool used to help understand the long-term water make

Kemira Valley

Values based on avaragewater balancs
figuras since 1™ July 2008,

associated with the underground operations. The three main aspects of the underground

water balance are discussed in the following paragraphs.

Mine Water Flow (Pumping)

An extensive array of flow meters are currently utilised to determine the volume of water
being pumped around the underground operations including areas such as secondary
support, development and the longwall. The flow meters monitor the real time flows at the
specified locations. A daily summary of the volumes is prepared and is used in conjunction
with the other two aspects to determine the daily water balance for the underground
operations. The volume that is reinjected into Nebo Workings from these areas is

approximately 805 kL/day (based on data since 1 July 2008).

Water in the Ventilation Air

Water is removed from the mine in exhaust air. Intrinsically safe hygrometers in the
Dendrobium Tunnel, Kemira Valley Tunnel, Nebo Mains Return and Main Gate Return are
installed and operational. The units monitor wet and dry temperature which in conjunction
with the measured air velocity and cross sectional area at the site determine the volume of
water emitted in ventilation air. The readings are recorded on the mine monitoring system
every minute. Real time monitoring commenced in April 2005. The net moisture that exits the
mine with the ventilation stream is approximately 100kL/day (based on data since 1 July
2008).
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A major ventilation change occurred on 26 August 2008. The No.2 ventilation shaft is now
operational and the shaft is downcast (i.e. drawing air into the mine). The No.3 ventilation
shaft has been commissioned and operates as an upcast shaft. Shaft 2 and 3 hygrometers
are yet to be installed. Until monitoring is installed it has been assumed that the intake air has

the same moisture content as the intake through Kemira Valley and Dendrobium Tunnels.

Water in the Coal

Water is removed from the mine with the Run of Mine (ROM) coal. A Microwave Moisture
Analysis for the ROM belt was installed to monitor moisture in real time on 19 April 2005. The
ROM coal moisture, in conjunction with in-situ coal moisture obtained from block sampling,
allows the water removed from the mine with the ROM coal to be calculated. The net volume
of water that exits the mine with the Run of Mine coal is approximately 340kL/day (based on
data since 1 July 2008).

5.4 Water Minimisation Strategy

The key components of Dendrobium Mine’s water minimisation strategy are shown in Figure

6. These components are discussed in more detail in the following paragraphs.

Figure 6: Water Minimisation Strategy — Dendrobium Mine

Review
Performance System Design

Water Minimisation

Strategy
Identification of Management
water reuse Team
options commitment
Training and
Awareness
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5.4.1 System Design

The Dendrobium Mine water system has been designed to maximise the amount of recycled
water used for the operations and hence minimise the volume of town water consumed. As
discussed above, recycled water is extracted from the old Nebo Workings and used for all
processes that do not require high quality ‘potable’ water such as:

- Dust suppression;

- Secondary Support;

- Development Units;

- Wash Down Areas; and

- Fire Fighting Purposes.

Town water is only used for processes that require high quality ‘potable’ water such as the
bathhouse and office facilities at the Pit Top site and longwall hydraulic equipment

underground.

5.4.2 Management Team commitment

The senior management teams for both Dendrobium Mine and lllawarra Coal are committed
to ensuring water use efficiency is maintained to an acceptable level. Water usage, both town
water and recycled water, is included in the Business Performance Review (BPR)
presentation which is reviewed by both the Dendrobium Mine and lllawarra Coal senior

management teams.

5.4.3 Training and Awareness

Water management is included in the annual Environment and Community Awareness
training package which is attended by all underground personnel. The water management
aspect of the training package involves:
- Providing an update to the workforce regarding town water consumption for
the site;
- Detailing projects or initiatives that have been undertaken in the past year
relating to water minimisation; and
- Allow a forum for the workforce to provide ideas and potential ways in which

the water usage could be further minimised.

In addition to the annual training package, the plasma screen which is located in the ready

room is also periodically used to promote water efficiency on site.
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5.4.4 Identification of water reuse options

The Dendrobium operations have implemented actual and identified potential water
reuse/recycling options to further minimise the water usage, both town water and recycled, on

site.

The most recent initiative undertaken involved the implementation of a water recycling project
during the first half of 2008. This project enabled both the Pit Top and Kemira Valley facilities
to utilise recycled water in the areas that do not require high quality ‘potable’ water. The
project involved the installation of a new pipeline to enable the recycled water, from the Nebo
Workings, to be pumped to the surface for use in the following key areas which prior to the
installation of the pipeline used town water:

- Portal Road dust suppression;

- Wash Down bay;

- General hose down areas (both at Kemira Valley and Pit Top); and

- Fire Fighting at Pit Top and Kemira Valley

The project has resulted in a 75% reduction in town water consumption for the operations and
also resulted in Dendrobium Mine winning the 2008 Largest Volume Reduction in the Sydney

Water Every Drop Counts program.

5.4.5 Review Performance

Water usage at the Dendrobium mine is tracked on a regular basis (i.e. weekly) and is
reported through to site management via the BPR process. Any significant variations in water

consumption identified are investigated to determine the cause of the variation.

55 Reporting

5.,5.1 Water Consumption

Water consumption, both town water and recycled water, for the Dendrobium operations is

reported in a range of formats including:

- Internal Reporting (e.g. Monthly and Annual reports);

- Reports to Regulatory Agencies (e.g. Annual Environmental Management
Report); and

- Community Reports (e.g. BHP Billiton/lllawarra Coal annual Sustainability
Reports and presentations to the Dendrobium Community Consultative
Committee (CCCQC)).

This document is valid 24hrs from time printed
ii‘ Document ID: DENMPO0065 Version: 1.1 Page 19 of 46

s Publication Date: 22/12/09
hpbilliton



Dendrobium Mine Water

5.5.2 Water Discharge

Reporting associated with the mine water discharge is detailed in Section 6 of this

management plan.

5.5.3 Underground Water Balance

Monthly reports are prepared and submitted to the Dam Safety Committee (DSC)
summarising the sampled water and water balance at Dendrobium in accordance with
DENP0267 Daily Water Balance Update Analysis & Reporting Procedure. These reports
include the following information:
- Background information including current ‘authority to mine’ approvals;
- Details of any pillar instability or significant water inflows as identified during
statutory inspections undertaken during the reporting month;
- Details of any identified seam level geological features identified during the
reporting month;
- Details of the key components of the underground water balance;
- The total water balance for the mine;
- Details of the subsidence and strain monitoring undertaken above the mine
workings;
- Details of in-seam holes that have been drilled during the reporting month;
and
- Results of the groundwater monitoring (i.e. Geochemistry, Tritium and Algal

result) for Area 2 and Area 3.
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6 ELEMENT Il: EROSION AND SEDIMENT CONROL

The objectives of this element of the Water Management Plan are to:

i. Identify activities that could cause soil erosion and generate sediment;
ii. Describe measures to minimise soil erosion and the potential for transport of
sediment to downstream waters;
iii. Develop a program to monitor the impact of the surface facilities on surface water
flows and quality, stream health and channel stability; and

iv. Detail the procedures associated with reporting the results of the monitoring.

This element describes in detail the Erosion and Sediment Control management strategies
utilised at the following sites:

- Dendrobium Pit Top Site;

- Kemira Valley Coal Loading Facility; and

- Ventilation Shaft Sites.

6.1 Site Description
6.1.1 Dendrobium Pit Top Site and surrounding strea  ms

The Dendrobium Pit Top site is located in Mt. Kembla near the top of Cordeaux Road, adjacent
to Mount Kembla village at an elevation of approximately 300 m. The area around the mine site
is extensively wooded with rainforest, often with a strong under storey of lantana in non-

trafficked areas.

A significant creek, Upper American Creek, passes around the site on its south-western,
southern and eastern sides and then flows down through Mt. Kembla to join Brandy and Water
Creek just west of Govett Crescent, Figtree. Above the confluence with Brandy and Water
Creek, Upper American Creek has a catchment area of about 887 ha with a catchment above
the Dendrobium Pit Top site of approximately 243 ha. American Creek flows into Allans Creek
at its approximate tidal limit in Unanderra. Allans Creek has a large catchment area, a high

proportion of which is industrial in nature.

The Creek exhibits a distinct geomorphological form characterised by steep bed gradient,
highly turbulent flow in high flow conditions and non-turbid flow in low flow conditions and
well-defined channels in a generally erosive but heavily wooded environment. It is strongly
incised around the mine site with the bed being comprised of bedrock and boulder-size

alluvium; indicative of high peak flow rates.
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Surface water management at the Pit Top site is divided into three separate streams:

i. Clean Water: Clean water runoff from off site is diverted around the entire site in
open concrete drains and discharged into American Creek.

ii. Dirty Water : General site runoff, classified as dirty water (eg. from car parking areas
and equipment storage areas), is directed to the site sedimentation pond located on
the Pit Top treatment plant flat. The water contained within the sedimentation pond is
pumped in the Pit Top treatment plant and injected into the underground workings on
a regular basis.

iii. Oily Water : Bathhouse ‘grey’ shower water and workshop oily water is captured in
the Pit Top treatment plant, with the oil separation plant active in removing oil and
grease. Once treated, this water is then pumped underground into the flooded Nebo
workings which is believed to contain in excess of one gigalitre of water. Water is
extracted from the Nebo workings for use underground (see Section 5 of this report).
A Pollution Reduction Program was undertaken during 2007 to determine whether
these inputs have the potential to lead to short or long term deterioration in the quality
of the water in the old mining workings. The study concluded that there are not
expected to be any such impacts from the discharges. The EPA agreed with the

conclusion as stated in a letter received from the EPA on 30 January 2008.

Sewage is connected to the Sydney Water blackwater system, eliminating the need to
manage sewage at the Pit Top treatment plant. Portable toilets are used underground and

sewage waste is removed from site by an external company.

Plan 6 outlines the Pit Top drainage system.

6.1.2 Kemira Valley site and surround streams

The Kemira Valley site is located near the junction of the headwater tributaries of Brandy and
Water Creek.

The site is located on a near-flat colluvial terrace on the western side of north-south flowing
Brandy and Water Creek. The railway passes southwards along the edge of this terrace and

then east down a private BHP Billiton rail easement to the Bluescope Steelworks.

The site has been partly filled with coalwash in the flat areas and other fill materials (eg
basalt, rock slag), particularly beneath the railway embankment. The Creek passes along the
eastern side of the terrace, parallel to the railway, with the centre of the Creek bed being only

some 15 — 20 m from the embankment of the terrace edge.

Brandy and Water Creek is located approximately 6 km directly to the west of Wollongong

CBD. Land use is predominantly cattle grazing. The uppermost one third of the catchment is
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in relatively pristine condition with steep forested slopes of >30% gradient leading up to the
lllawarra Escarpment. The total catchment area at this point is approximately 368 ha and has
high rainfall due to the influence of the lllawarra Escarpment, which rises to 450 m at its

headwaters.

The Creek passes through two distinct geomorphologic zones. The uppermost or first zone
has a steep bed gradient, highly turbulent flow and well-defined, boulder-lined channels in a
generally erosive but heavily wooded environment. Three small tributary streams drain three
sub catchments on the escarpment and join where the second zone begins, just above a

location adjacent to the old, currently unused, coal bins at the base of O'Brien’s Drift.

The second geomorphologic zone is characterised by a much flatter bed gradient, lower
stream velocities and increased deposition. One single channel dominates the catchment in
this zone and it passes through a relatively broad floodplain consisting of alluvial sediments

beneath unimproved agricultural pasture.

Brandy and Water Creek then joins Upper American Creek in the west Wollongong suburb of
Figtree immediately to the west of Cobblers Hill. The total catchment area of Brandy and
Water Creek above this confluence is about 613 ha. A significant proportion of the catchment

at this point is rural (cattle and horse grazing).

At Kemira Valley the surface drainage management system has been established so that
clean water is diverted around the western side of the site and through a culvert beneath the
rail line and into Brandy and Water Creek. On-site runoff is captured via permanent drainage
and transferred to the on site buffer dam and sedimentation ponds which have a combined
capacity of 15 ML (as shown in Plan 3). There the water is treated and either re-used in the
dust suppression system, used for the on-site fire fighting system, or discharged via a
pipeline into Allans Creek Licensed Discharge Point (i.e. LDP5). Kemira Valley is designed to
capture all dirty water runoff generated by a 1 in 10 year 72 hour rainfall event. Discharge
from the Kemira Valley sediment pond may occur as a result of rainfall events in excess of

this design criteria.

The conveyor from the underground workings is fitted with regular hose connection points
used to wash down the conveyor catch trays. Collection pits are emptied, via an industrial

vacuum truck, at regular intervals to keep them as clean as possible.

Plans 7 to 10 outline the Kemira Valley drainage system.
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6.1.3 Ventilation Shafts and surrounding stream s

No.1 Ventilation Shaft Site

The No. 1 shaft site is located near O'Briens Gap. This location lies about 375 m west of the
junction of Harry Graham Drive and Morans Road - the access road off Harry Graham Drive,
which leads to the ‘Manor’. The site lies about 120 m south of Morans Road, on a gentle
north-dipping ridgeline. The site is located in medium density regrowth forest with relatively

tall trees due to the good local soil quality and depth.

As noted above, the No. 1 shaft site is located on BHP Billiton, lllawarra Coal owned land. In
addition, the site is located within a catchment that drains to Lake Cordeaux and therefore
site activities are carried out in such a way so they do not impact adversely upon the water
catchment. The No 1 Ventilation Shaft area has been revegetated and no dirty water runoff

Occurs.

No.2 and 3 Ventilation Shaft Site

The No.2 and 3 Ventilation Shafts is located within the Metropolitan Special Area between
mining Areas 2 and 3a. Construction at the site was completed during 2008 with the No.2

shaft operating as a downcast shaft and the No.3 shaft operating as an upcast shaft.

6.2 Management Strategies

6.2.1 Dendrobium Pit Top Site

Strategies and controls utilised at the Pit Top site to ensure the potential erosion and

sediment issues are managed to an adequate level include:

- Use of the existing water diversion works to separate clean from dirty runoff. In
addition, a sedimentation pond receives and allows for the settling of site runoff. The
Pit Top treatment plant receives runoff from the workshop area and grey water from
the bathhouse facilities. The water is passed through an oily water separator and
injected into the flooded Nebo workings.

- Lubricants, hydraulic fluids and other machine-related chemicals are stored in
bunded areas on the surface and in portable bunds underground. Spill kits are
located on the surface and in workshops to ensure spills are contained and cleaned
up effectively. Absorbent material is available for mopping up small spills from

equipment, storage, or transfer of chemicals.
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6.2.2

Water from permanent bunds is regularly pumped out and removed by a licensed
waste disposal company to ensure it does not reach clean water systems on, or
around, the site.

Weekly inspections are carried out on the Pit Top sedimentation pond (which
captures general site runoff) to monitor water levels. Should this pond become full
and likely to discharge during a high rainfall event, samples of the pond or
downstream may be taken before or during a rainfall event.

Pumps are used to reduce the level in the sediment pond to maintain capacity. This
water is pumped back into the Pit Top treatment plant.

Hay bale sediment traps are installed at regular intervals along the drain on the lower
portal road. These provide secondary sediment traps in support of the catchment
pits that are cleaned out when required. These pits are inspected on a regular basis.
Revegetation is carried out as soon as practicable after completion of any
construction works. Sediment fences are installed downslope of newly revegetated
areas to prevent sedimentation and erosion.

There are not expected to be any ground water impacts due to surface operations. If
any were to occur due to excavations, the work would be stopped so an investigation
could take place and action could be taken. The impact of subsidence on
groundwater bodies due to subsidence related to mining is addressed in the
Subsidence Management Plan, a document prepared as part of the approval process
for new mining areas.

Contaminated soil, which may result from the spilling of substances, will be removed

from site where identified and treated by a suitable recycling/waste facility.

Kemira Valley Coal Handling Facility

Strategies utilised at the Kemira Valley site to ensure the potential erosion and sediment

controls issues are managed effectively include:

Drainage systems to ensure efficient isolation of dirty and clean water systems. Two
sedimentation ponds and a buffer dam receive and allow settling of site runoff. Water
from the sediment ponds is treated and reused on site in the dust suppression and
fire fighting systems.

Excess water captured on site is currently released via the Allans Creek Pipeline and,
ultimately, via Licensed Discharge Point 5. Water discharged is monitored in
accordance with the EPA Licence. To monitor the condition of the pipeline, multiple
isolation points have been installed along the line. At 100m intervals along the line
signs have been installed with the number to contact to report leakage. Should
leakage be reported, there is an emergency leak shutdown on the SCADA system,

which can be activated by the Dendrobium Control Room Officers.

odl
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- The SCADA system is used for managing the KVCLF water management system.
This online facility is used to monitor and ensure adequate capacities in the dust
suppression and fire hydrant systems, pump and valve operation, pit dewatering, and
sedimentation pond water levels. In addition regular inspections are carried out on
the operation of structures and systems.

- Bi-monthly surface water monitoring is undertaken by a contracted environmental
monitoring company and takes place both above and below the Kemira Valley site
(See Section 7 of this report). Should these results indicate a significant variation
between the upstream and downstream sites; additional samples will be taken to
confirm these measurements. The Environment and Community Manager will
investigate the issue and notify the DECC where required. The event will be logged
and progressed through the First Priority incident recording and reporting system.

- Contaminated soil, which may result from the spilling of substances, will be removed

from site where identified and treated by a suitable recycling/waste facility.

6.2.3 Ventilation Shafts
No.1 Shaft Site

The No.1 Ventilation Shaft site is managed as an unattended site. Permanent drainage

facilities have been constructed to operate with minimal maintenance.

The site is fully bunded to simultaneously prevent the ingress of clean runoff onto the site and
to contain runoff within the site. Upslope runoff is diverted around the site using low bund
walls to direct clean water largely towards the gully to the west. The site itself has been
rehabilitated and is considered a clean site. Therefore runoff will not be captured in any form

of sedimentation pond.

No.2 and 3 Shaft Site

The No.2 and 3 ventilation shaft site is fully bunded to prevent the ingress of clean water
runoff entering the sites. Upslope runoff is diverted around the site using low bund walls to
direct clean water largely towards the tributaries to the south of the site. Some natural

seepage through the bund does occur.

A number of small sediment ponds are currently utilised to capture the site water runoff,
allowing the sediment to drop out prior to the water being discharged via underflow drains or
spillways in the event of heavy rainfall. The No.2 and 3 Ventilation Shaft precinct has been

mulched and revegetated to minimise the generation of sediment laden runoff.
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The water runoff and sediment controls will be managed appropriately to ensure there is
negligible sediment and other pollutants in water that will drain to adjacent land from the

sediment ponds during significant rainfall events.

Access to the No 2 and 3 ventilation shafts is via formed management tracks No 6 and 6C in
the Metropolitan Special Area. These tracks have numerous sediment management
structure in place in accordance with the Post Construction Rehabilitation Plan for the SCA
Access Track to the No 2 and 3 Ventilation Shafts.

6.2.4 Construction Activities

Site specific Erosion and Sediment Control Management Plans will be developed for future
construction activities where required. All construction sites will be rehabilitated in accordance

with the Landscape Management Plan.

6.3 Maintenance/Monitoring of Sediment and Erosion Cont rol Structures

Erosion and sediment control structures are inspected regularly, as well as after every
significant storm and runoff event to check that they are operating satisfactorily and to
perform any maintenance work and repairs that may be required. Regular maintenance will
include:

- Sediment removal from drains and sediment ponds;

- Replacement of hay bales as required;

- Replacement of hardstand materials as required;

- Repairs of areas, which become unstable following periods of high flow; and

- Checks on bund integrity and chemical storage to ensure compliance with the

appropriate standards.
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7 ELEMENT Ill: SURFACE WATER MONITORING PROGRAM

The objectives of this element of the Water Management Plan are to ensure:

This element describes in detail the following monitoring programs:

Compliance with all regulatory requirements set out in the Dendrobium Development

Consent, Environment Protection Licence 3241 and other legislation with regards to

water management;

A monitoring, auditing and reporting system is established to measure performance

against the water management objectives.

- Surface Water Monitoring Program

- Licenced Discharge Point 5 Monitoring Program

The Surface Water Monitoring Programs for the mining areas are detailed in the relevant

Subsidence Management Plan (SMP) for the mining areas and are therefore not included in

this management plan.

7.1

7.1.1

Monitoring

Surface Water Monitoring Program

Surface water monitoring is carried out around the Dendrobium Pit Top and Kemira Valley

sites in both American Creek and Brandy and Water Creek to identify any impacts associated

with the surface facilities on surface water flows and quality, stream health and channel

stability.

Water quality testing occurs on a bi-monthly basis at sites specified in Table 2. The sites are

also shown in Plan 11. Water flow gauging is not undertaken at the monitoring sites due to

the unsuitable nature of the sites.

Table 2: Surface Water Monitoring Location

Site ID Site Description Easting Northing
Dend 7 Upstream of KVCLF 300373 6189300
Dend 10 Downstream of KVCLF 300333 6189015
Dend 12 Upstream of Pit Top 298437 6187656
Dend 13 Downstream of Pit Top 299449 6188084
PTSP Pit Top Sediment Pond 298839 6187851

odl
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The bi-monthly monitoring program is performed by a contracted environmental monitoring
company. The program includes:
i. Recording of field observations;
ii. In-situ monitoring for:
- Temperature;
- pH;
- Conductivity; and
- Dissolved Oxygen levels.
iii. Water chemistry analysis of the water for:
a. pH;
b. Conductivity;
Total Suspended Solids (TSS); and

d. Oil and Grease

The analysis is performed by a NATA accredited laboratory.

The results from the surface water monitoring provide an indication of stream health. As
detailed in Section 7.2.1, where there are significant water quality changes identified, further

investigation will be undertaken.

Stream stability is monitored using a series of photo points. The photo points are located at
the surface water monitoring points and the photos will be taken every two months. Photos
will be compared to identify any changes to channel stability. Where changes have been
identified, particularly where there has been evidence of erosion, these will be investigated to

determine the root cause and corrective actions will be implemented where required.

7.1.2 Licenced Discharge Point No.5

Monitoring at Licenced Discharge Point No.5 (LDP5), located at Marley Place, is undertaken
in accordance with the conditions outlined in Environment Protection Licence (EPL) 3241.
The discharge point is connected to the break tank located at Kemira Valley via a 7km
pipeline that enables Dendrobium to discharge into the tidal zone of Allans Creek. The

monitoring is carried out on an 8-day cycle. The parameters analysed are outlined in
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Table 3: 8-day sample parameters: LDP5

Parameter Units of Measure Sampling Method
Arsenic mg/L Grab Sample
Conductivity uS/cm Grab Sample
Copper mg/L Grab Sample
Nickel mg/L Grab Sample

Oil and Grease mg/L Grab Sample

Total Suspended Solids mg/L Grab Sample

Zinc mg/L Grab Sample

pH pH In Situ

The volume of water discharged through LDP5 is monitored in accordance with EPL
Condition M6.1.

7.1.3 Wet Weather

In the event of an excessive rainfall event or subsequent discharge event from site sediment
ponds, water samples will be taken, including samples of the water body topping the banks.
Additional sampling, monitoring and reporting will be undertaken in accordance with EPA

requirements.

7.2 Reporting

7.2.1 Surface Waters

As the majority of the monitoring sites are located in natural watercourses that surround the
Dendrobium Pit Top and Kemira Valley sites, including Brandy and Water Creek and
American Creek, normal variations in response to local geology and rainfall occur. The data
to date suggests that neither the mine site nor the Kemira Valley site has had an impact on

the surrounding water quality.
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Table 4 and Table 5 represent the background water quality for American Creek and Brandy
and Water Creek respectively. These tables have been formulated from the results from the
upstream sites (i.e. Dend 7 and Dend 12) in the respective creeks for the period from June
2006 to February 2009.
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Table 4: Background Water Quality — American Creek

Parameter Units Min Max Mean
pH pH units 6.5 8.0 7.6
SpC uS/cm 95 311 227
TSS mg/L 1 127 13
Oil and Grease mg/L <5 8 6.5
Dissolved Oxygen mg/L 4.4 9.6 7.9

Note: Data sourced from Dend 12 (upstream of Pit Top Site in American Creek) between June 2006 and May 2009

Table 5: Background Water Quality — Brandy & Water Creek

Parameter Units Min Max Mean
pH pH units 7.3 8.5 8
SpC uS/cm 160 692 475
TSS mg/L 1 244 22
Oil and Grease mg/L <5 6 6
Dissolved Oxygen mg/L 6.6 10.6 8.5

Note: Data sourced from Dend 7 (upstream of KVCLF in Brandy & Water Creek) between June 2006 and May 2009

The results from the downstream sites are compared to the upstream sites and the criteria
presented in the above tables. If any significant variation is identified between the monitoring
sites (greater than two standard deviations from the mean), further investigation will be
undertaken to identify the root cause of the variation. Details of the variation and the
subsequent investigations will be reported in the annual Environmental Management Report.

The response plan for this type of event is detailed in Section 8 of this management plan.

7.2.2 Licenced Discharge Point

Concentration limits are specified for a number of parameters for the discharging of waters at

LDPS5. These conditions are specified in EPL 3241 and are detailed in Table 6.
Table 6: LDP5 Limits (EPL3241)

Parameter Unit of Measure 100 percentile concentration limit
Arsenic mg/L 1.3

Copper mg/L 0.080

Nickel mg/L 5

Oil and Grease  mg/L 10

pH pH 6.5-9.0

Zinc mg/L 0.4

TSS mg/L 30

Results from the LDP5 Monitoring Program are reported in the EPA Annual Return and the

annual Environmental Management Report.
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8 ELEMENT IV: SURFACE AND GROUNDWATER RESPONSE PLAN

The objectives of this element of the Water Management Plan are to:
i. Detail the process for responding to any exceedances of the surface water criteria or
licence non-compliances; and
ii. Detail the reporting requirements associated with each of the exceedances.

8.1 Surface Water Response Plan

The response plan associated with surface waters is detailed in the table below. Table 7
specifies the event type, a description of the event type, the specific response/s associated

with the event, the reporting requirement (both internal and external) and also the person

responsible for ensuring the process is followed.

Table 7: Surface Water Response Plan

Event Type Description Respons e Reporting Responsibility
LDP5 Exceedance of the Internal Event Report, Internal Environment and
Exceedance LDPS5 criteria (either recorded in First Priority - Daily Management Meeting Community
volume or quality) - BPR presentation Manager
detailed in EPL3241 Investigation findings, if
applicable, recorded in First  External
Priority and reported to - EPA Annual Return
DECC where necessary - Event Report to DECC (if requested)
- Environmental Management Report
- Community Consultative Committee
Surface Water  Significant variation Investigation conducted into  Internal Environment and
Variation (greater than two possible cause of the - Daily Management Meeting Community
standard deviations variation, investigation may Manager

from the mean)
identified between
upstream and
downstream water

monitoring sites during

bi-monthly sampling

include additional water

sampling.

External

- Environmental Management Report

Environmental

Harm

Overflow event from
sedimentation ponds
from either Pit Top or

Kemira Valley sites

Notify DECC

Internal Event Report,

recorded in First Priority

Additional Sampling
conducted in source and

receiving stream

Internal
- Daily Management Meeting

- BPR presentation

External

Environment and
Community

Manager

- Event Report to DECC (if requested)

- EPA Annual Return

- Environmental Management Report

- Community Consultative Committee
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8.2 Groundwater Response Plan

There is not expected to be any significant groundwater issued related to the surface
facilities. Groundwater monitoring will be undertaken to predict and monitor impacts
associated with longwall extraction in the Dendrobium mining areas. The groundwater
monitoring program for each mining area is covered in more detail in the relevant Subsidence

Management Plan.
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9 COMPLAINTS RECORDING

Dendrobium has a 24 hour, 7 day free call community hotline number (1800 000 510),
advertised to the public via the DCCC and public notices such as Dendrobium News, which
provides a mechanism by which complaints and general enquiries regarding environmental or
community issues associated with operational activities can be directed. All complaints
(whether received via the hotline or directly to Dendrobium personnel) are documented and
entered into First Priority (a data and document management program). After hours
community complaints are immediately forwarded to the relevant Environment and

Community representative for investigation and action.

Complaints will be handled via the procedures required by Condition M4 of the EPL and
explained in the Environmental Management Strategy. These involve the keeping of a legible
record of all complaints showing:

i. The date and time of the complaint

ii. The method by which the complaint was received

iii. The personal detail of the complainant which were provided by the complainant and if

no details were provided a note to that effect
iv. The nature of the complaint
V. The action taken including any follow up contact

Vi. If no action is taken the reason why no action was taken.

The number and category (noise, traffic, dust, water etc) of complaints are reported monthly
to senior Mine Management and also during Dendrobium CCC meetings on a bi-monthly
basis. A summary of complaints for the year is reported in the annual Environmental

Management Report.
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Dendrobium Mine Water
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Dendrobium Mine Water

PLAN 1: LOCATION OF SURFACE FACILITIES
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Dendrobium Mine

PLAN 2: LOCATION OF PIT TOP FACILITIES
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PLAN 3: LOCATION OF KEMIRA VALLEY FACILITIES
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PLAN 4: LOCATION OF EXTRACTION POINTS (NEBO AND KEM IRA WORKINGS)
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PLAN 5: OVERALL WATER BALANCE DIAGRAM
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PLAN 6: PIT TOP DRAINAGE PLAN
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PLAN 7: KEMIRA VALLEY SITE DRAINAGE PLAN (SHEET 1)
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PLAN 8: KEMIRA VALLEY SITE DRAINAGE PLAN (SHEET 2)
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PLAN 9: KEMIRA VALLEY SITE DRAINAGE PLAN (SHEET 3)
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PLAN 10: KEMIRA VALLEY SITE DRAINAGE PLAN (SHEET 4)
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PLAN 11: SURFACE WATER MONITORING PROGRAM
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